Learning through inquiry is a widely advocated pedagogical approach. However, there is currently little systematic knowledge about the practice of inquiry-based learning (IBL) in higher education. This study examined descriptions of learning tasks that were put forward as examples of IBL by 224 university teachers from various disciplines in three Australian universities. Data analysis uncovered the principal forms of IBL, the features of each form, their characteristic educational objectives, and possible disciplinary variations. The findings show that underlying the diversity of language and tasks regarded as IBL there is a limited number of distinct task forms and a broad conception of inquiry that is shared by university teachers. The findings also indicate that IBL is practiced in a wide range of disciplines, in both undergraduate and postgraduate coursework programs, in smaller and larger classes, and in universities which are more and less research intensive.
Introduction
Learning through inquiry comes in various guises (Prince and Felder 2007) . We use inquiry-based learning (IBL) as an umbrella term covering a range of pedagogical approaches that are united by the central place they give to students' investigative work (addressing questions and solving problems). As a pedagogical approach, IBL is widely recognised and advocated in higher education. The Boyer Commission (1998), for instance, argued that research universities should make IBL the standard pedagogical approach in their undergraduate education. While the Boyer Commission was concerned with teaching practices in research-intensive universities, other scholars have argued that IBL should be mainstream in all universities (Brew 2003; Healey 2005; Spronken-Smith et al. 2007 ).
While IBL is widely advocated, there is relatively little sustained research on IBL at the university level (Helle et al. 2006; Spronken-Smith et al. 2011 ). This has begun to change in recent years, as can be seen, for instance, from attempts to develop conceptual frameworks (Healey 2005; Levy et al. 2010; Spronken-Smith et al. 2007 ); detailed case studies comparing different forms of IBL (Spronken-Smith and Walker 2010); examination of students' experiences of IBL Ellis et al. 2005; Levy and Petrulis 2011) ; and impact on student learning outcomes (Justice, Rice, and Warry 2009) .
Nonetheless, there has been little work that sheds light on the variations in how IBL is employed in higher education. Many of the relevant works have been case studies of specific instances of IBL (e.g. Andrews and Jones 1996; Justice et al. 2007; Oliver 2008; Rogers and Abell 2008; Spronken-Smith et al. 2011) . One exception is Jewell and Brew's (2010) study, which examined extra-curricular research programs in universities in Australia. These authors found that such research programs were offered in 23 of the 39 universities, that the programs concentrated more in the science and technology disciplines, and that they tended to target an elite segment of the undergraduate student population. Jewell and Brew's study focused on a very specific type of inquiry: one in which students are paid and conduct formally supervised research. This focus excludes other forms of IBL that may be practiced by university teachers. Hence, we currently have little systematic knowledge about the kinds of tasks that university teachers regard as being inquiry-based, the principal variants or forms of IBL that are employed, or the educational objectives that teachers intend to achieve through IBL.
To address this issue the present study examines the descriptions of IBL tasks employed by a sample of 224 teaching academics from a broad range of disciplines. The study maps the varieties and features of tasks that university teachers regard as being inquiry-based. This can shed light on variations in what counts as IBL and enhance the clarity of discussions among researchers, teachers, educational developers, curriculum leaders, managers and policy makers. Investigating the features of different forms of IBL can also provide a starting point to address concerns held by some university teachers, such as the concern that IBL may not be suitable for first/second year students, or that IBL can only be used in very small classes. This mapping can also help identify possible disciplinary patterns, which can be useful for understanding discipline-specific ways to foster the research-teaching nexus through IBL (Healey 2005) .
To set the stage for our findings and discussion, we present a brief review of how IBL has been described in the literature.
Definitions of IBL
Various definitions of IBL have been proposed. Levy et al. (2010, 6) , for instance, defined IBL as 'a cluster of strongly student-centred approaches to learning and teaching that are driven by inquiry or research'. Speaking of 'inductive teaching', Prince and Felder (2007, 14) defined it as teaching that begins by 'presenting students with a specific challenge, such as experimental data to interpret, a case study to analyze, or a complex real-world problem to solve'.
Similarly, Oliver (2008, 288) described IBL as teaching approaches in which 'some form of problem or task serves as a catalyst for student engagement and participation […] , learning comes as a consequence of the information processing that occurs as students work to explore the problem setting and to seek a solution.' According to Justice et al. (2007, 202) , IBL refers to 'a range of instructional practices that promote student learning through student-driven and instructor-guided investigations of student-centred questions'. Spronken-Smith et al. (2007) proposed the following as core elements of IBL: it should be driven by questions or problems; based on seeking new knowledge and understanding; and student-centred and -directed, with teachers acting as facilitators.
While they differ, the definitions above share at least one common element: that IBL is question-or problem-driven. Implicitly, this entails students' performing investigations of some sort to address questions or solve problems. This conception serves as the basis of our analysis. On the one hand, the conceptualisation of IBL as being a learning activity that is question-or problem-driven is broad enough to encompass a range of more specific pedagogical approaches. On the other hand, the definition excludes teaching approaches which are primarily concerned with the exposition of content or of a topic.
Beyond agreeing on this broad conceptualisation, we need a method for organising the diversity of IBL. There are two main ways to do this: by proposing a small number of 'principal forms', and by identifying key dimensions along which specific instances can vary.
Forms of IBL
Some authors have proposed that many forms of IBL can be grouped under the headings of problem-based, project-based, and case-based teaching (Mills and Treagust 2003; Prince and Felder 2007) . These approaches may have different historical origins (e.g. classical problem-based learning originates in medical education, whereas case-based teaching is seen as originating in business education). They are also said to have certain unique characteristics. Table 1 gives a summary of how these three forms of IBL are commonly described in the literature.
One can add other approaches to this list -such as traditional science laboratory activities, work for a dissertation or thesis, and also newer approaches such as knowledge-building (Scardamalia and Bereiter 2006) . Hence, the list may grow and change over time. In principle, one might also expect a list of IBL forms to vary across In working to produce the desired product, students encounter 'mini-problems' which need to be solved.
Students usually discuss cases in groups. They analyse cases and answer questions already composed by the teachers. Pedagogical emphasis and purpose
Emphasis is on the process of solving the problem; the main purpose is to acquire new knowledge.
Emphasis is on the product of the activity; the main purpose is to practice applying knowledge.
Emphasis on process of analysing cases; the main purpose is to acquire new knowledge.
Source: Based on Mills and Treagust (2003) , Helle, Tynjala, and Olkinuora (2006) , Savery (2006) and Prince and Felder (2007) .
Studies in Higher Education 1241 disciplines or levels of education, or between research-intensive and other universities, although there is little data on any such patterns. Key terms can and have been used in different ways. The way these terms are used in teachers' discourse may not conform to normative definitions in the scholarly literature. For instance, practices labelled as problem-based learning are often much more structured than in the classical medical forms of PBL (Savery 2006) . People might also use other labels to describe instructional practices that have the defining features of one of the approaches above. For instance, the 'Learning by Design' approach (Kolodner 2006; Kolodner, Gray, and Fasse 2003) fits nicely as an instance of project-based learning. Consequently, it becomes difficult to fix the essence of each term.
Key dimensions of IBL
Another way to organise the diversity of IBL is by identifying key dimensions along which specific instances may vary. Spronken-Smith and colleagues (2007) pointed out two dimensions: (temporal) scale, and the level of structure embedded in an inquiry task. The scale of inquiry tasks can range from (a) being contained in a single lecture or tutorial session, through (b) running across a number of lectures in a single courses, to (c) degree or program-wide. In terms of level of structure, an inquiry task can be structured (where both the inquiry problem/question and procedures are provided by the teacher), guided (where the teacher provides broad direction and guidelines), or open (where students must construct their own questions/problems and ways of addressing them).
Discussing ways in which research and teaching can be linked, Healey (2005) proposed another pair of useful dimensions: student-centeredness and focus of activity. With respect to the former, an inquiry task may position students as an audience, or as active participants. On the latter dimension, an inquiry task may focus on research content, or it may focus on research process and problems. Using these dimensions, Healey and Jenkins (2009) distinguished four approaches through which students can engage with research: a) Research-led (students as audience, focus on learning about current research); b) Research-oriented (students as audience, focus on developing inquiry skills); c) Research-tutored (students as participants, engaged in discussion about content of current research); and d) Research-based (students as participants, performing research/inquiry). It is the latter approach (Research-based tasks) that Healey and Jenkins consider to be a form of inquiry-based learning.
Complementing the above dimensions, Levy and colleagues (2010) proposed the dimension of learning goal. Thus, an inquiry may seek to help students learn about existing knowledge, or it may challenge students to produce new knowledge. This dimension, combined with the distinction in the source of the inquiry problem, creates a matrix of four modes of inquiry: a) Authoring (inquiry seeking new knowledge to address students' own question/problem); b) Producing (inquiry seeking new knowledge to address question/problem posed by teachers or clients); c) Pursuing (inquiry to explore existing knowledge about students' own question/problem); and d) Identifying (inquiry to explore existing knowledge about question/problems posed by the teacher) (Levy and Petrulis 2011) .
These frameworks help capture nuances in the broad spectrum of IBL. In the present study, we utilised some of these dimensions (e.g. whether students are expected to produce new knowledge) to characterise the IBL tasks. While we adopted and used some dimensions in a top-down fashion, we have also examined how well these dimensions capture the diversity of IBL tasks that can be observed in our data.
Educational objectives associated with IBL One class of learning objectives associated with IBL has to do with metacognitive skills. For instance, some authors cite developing students' metacognitive knowledge and self-regulated learning (SRL) skills as intended outcomes of IBL (Justice et al. 2007; Spronken-Smith and Walker 2010) . These goals are often mentioned together with cognitive skills such as critical thinking and problem solving. Some authors also relate these goals with affective dimensions such as 'love of learning' (Justice, Rice, and Warry 2009 ) and appreciation of concepts and theories (Prince and Felder 2007) .
Another class of educational objective often associated with IBL is related to inquiry or research capabilities. For instance, the Boyer Commission (1998, 13) described IBL as capable of developing in students 'a spirit of inquiry'. Justice and colleagues (2007, 203) wrote that inquiry can promote students' ability 'to think critically and reflectively about the production of knowledge'. In a similar vein, Spronken-Smith and colleagues speak of IBL as a pedagogy that allows 'students to experience the processes of knowledge creation' (Spronken-Smith et al. 2007, 2) . Discussion of the value of this kind of objective is often linked to the need for epistemic fluency in contemporary knowledge work Goodyear and Zenios 2007) .
Some authors have also associated IBL with the goal of developing students' skills in communication and collaboration. For instance, Justice et al. wrote of developing students' oral and written communication and collaborative learning skills (Justice et al. 2007) , while the Boyer Commission (1998, 13) wrote of the 'skill of communication that is the hallmark of clear thinking as well as mastery of language'.
In short, authors have associated IBL with a variety of educational objectives, including the conceptual, procedural, metacognitive, affective, epistemic, and social. Our research provides an opportunity to see whether university teachers also attribute such a wide variety of educational objectives to IBL, and which kind of objectives feature prominently in their descriptions.
Research questions and method

Research questions
Against the background presented above, this study addresses the following questions:
(1) What are the principal forms of learning tasks that university teachers consider to be 'inquiry-based'? What are the characteristics of each form of IBL task? (2) What kinds of educational objectives do university teachers associate with IBL? (3) Are there disciplinary and other contextual differences and similarities in the distribution of forms of IBL, and in their associated educational objectives?
Data collection
To address the research questions, we conducted a survey with academics from three universities in Australia. Since IBL, and some of its forms, might be held to be more common in research-intensive than in other universities, we decided to pick one
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university at random from each of three contrasting types identified by Marginson and Considine (2000) : 'Sandstones' (most research intensive), 'Gumtrees' and 'Unitechs' (least research intensive). After seeking permission from heads of schools or departments, all teaching academics from the three universities were invited via email to participate in the survey. The invitation began with a short introduction about the research project, and a brief note stating that we used 'inquiry-based learning' as a broad term which encompasses 'all forms of educational activity that give a central place to students' investigative work'. Respondents who did not feel they had designed or implemented inquirybased learning tasks were asked to say so, or simply reply with a blank email.
The survey then asked the following questions: 1) 'Please describe an inquiry-based learning task that you have set for your students' and 2) 'Thinking about this specific task, what do you hope students will learn from it?' The survey also asked for some contextual information relating to the course in which the IBL task was set: the number of students, the title of the course, discipline, and level of education (undergraduate or postgraduate).
Participants
A total of 1791 teaching academics from the three universities were invited to participate in the study. A reminder email was sent two weeks after the original invitation; a second reminder was sent a week after the first. A total of 276 academics replied indicating that they did not use IBL, while 224 emailed us with a description of their IBL task and its associated educational objectives. This represents a response rate of 28.9% (500 of 1791). Table 2 describes the participants' university and academic discipline, classified using Biglan's typology (Smart and Elton 1982) , and also the level of education in which the inquiry task/course was offered.
Data analysis
Content analysis (Neuendorf 2002 ) was performed to code the data in terms of type of inquiry, type of educational objective, whether the task involves group work, temporal scale (whether the task spans more than one lecture session), whether the inquiry is expected to produce new knowledge, and whether the outcomes of the inquiry are disseminated. Associations/dependencies between categorical variables were examined using the Chi-square test. The coding schemes for types of inquiry and educational objectives were developed inductively by the first author. This was an iterative process: tentative categories were constructed based on systematic comparisons of the first 30 cases. These tentative categories were then applied to the rest of the data. In this process, definitions of some of the categories were modified and refined. The outcome was a coding scheme that describes the category labels, definitions, and representative examples from the data. This coding book was discussed with the second author, and was once again applied to code the whole data set.
To ensure coding reliability, the third author (who was not involved in the construction of the coding scheme) independently coded approximately 10% of the data. Calculation of Cohen's Kappa indicated good inter-rater agreement for all variables: types of inquiry (K = .81; p < .001); educational objectives (K = .75; p < .001); group work (K = 1.00; p < .001); temporal scale (K = .95; p < .001); production of new knowledge (K = .90; p < .001); and dissemination (K = .95; p < .001).
Findings
Principal forms of IBL tasks
The content analysis procedure identified eight forms of IBL tasks. Table 3 gives brief descriptions and examples of each.
Some forms of inquiry tasks were reported more often than others; in particular, Simplified Research and Enactment of Practice in combination account for almost 60% of the tasks in our sample. However, we do not wish to make strong claims about the relative frequencies of different forms of inquiry. Aside from the potentially non-random nature of our sample, some inquiry forms (e.g. Role Playing or Discussionbased Inquiry) may be less frequently reported in this study simply because they are not considered to be instances of IBL by some teachers.
Instead, we wish to draw readers' attention to two dimensions that underlie the forms of IBL tasks found in this study: (a) content/practice and (b) use-orientation. The first dimension (content/practice) has to do with the focus of the inquiry activity: whether on content, i.e. the disciplinary concepts and bodies of knowledge, or on skills and practices that are part of roles that students may need to perform in their future professions (including, in some cases, as a researcher/academic). The second dimensionuse-orientation -is adopted from Stokes' (1997) typology of research. In our context, use-orientation concerns the output of the inquiry task; that is, whether there is an emphasis on practical application of the output of the task. For example, a use-inspired task may be described as an exercise that aims to address practical problems or produce solutions to specific problems. In contrast, a task which is not use-inspired can be described as being uncommitted or indifferent to any specific practical problems. Placing the content/practice and use-orientation dimensions on orthogonal axes creates a four-part space that parsimoniously organises the types of inquiry tasks observed in this study (Figure 1) .
Using the typology in Figure 1 , we can see that Scholarly Research is similar to Simplified Research in that neither is typically use-inspired. The two differ, however, on whether the focus is on content or on practice. Descriptions of Scholarly Table 3 . Forms of IBL tasks.
IBL form Examples
Freq (%)* 1 Scholarly Research: These tasks require students to formulate questions (although the broad topic may be given by the instructor) and to collect the empirical data to address those questions. These tasks are closest to the kinds of research in which academics typically engage. 'The students must decide on an individual research topic in local history, from which they develop research questions or aims (I assist in refining this to something do-able in the time and with the resources available). They then use these primary sources and any others they wish to gather, plus secondary sources, to write a short history on their research project.' (N12, UG, History, 20 students).
(10.7%)
'The students are to obtain a data set, ask some statistically based questions (their choice) about the data and use statistical methods to answer their questions. The students are to summarise their work in a short report. Students may work in teams of up to three students.' (N43, UG, Statistics, 210 students).
2 Simplified Research: These tasks are simplified or narrower versions of Scholarly Research. The tasks mimic research that academics typically conduct, but students are only required to perform some aspects of the data collection and analysis. The research questions are pre-specified, and methods and analytic frameworks are usually provided through associated lectures and/or readings. 'Students are given three sets of DNA sequences and need to use the computational tools and databases they have learnt about to discover the respective functions of the proteins. They are not told which tools to use, and the third of the sequences requires some detective work (I do give a hint)' (W14, UG, Biomedicine). 'Interview somebody you know who has a job -this could be a family member, a flat-mate, a friend, or a colleague or boss. Using one process theory of motivation (goal-setting, expectancy or equity theories), analyse their current levels of motivation. Using the same theory, identify areas for improving their motivation' (W01, UG, Management, 380 students).
(27.4%)
3 Literature-based Inquiry: As its name suggests, these tasks require students to conduct a review of the scientific literature pertaining to a given topic or concept. The tasks do not involve empirical data collection. The outcomes are typically reported in a written form, but sometimes students are simply asked to verbally present their literature review results. 'Students were provided with a scientific reference for a journal article.
They were asked to obtain the article either electronically or physically using library database resources. The article pertained to an equine disease. A guideline was provided to the students with regard to how to summarise and extract the most important information within the article' (N16, UG, Veterinary Science, 44 students). 'Asked to undertake a systematic review on a question of their choice.' (W16, UG, Psychology, 39 students).
13 (6%) (Continued) 
IBL form Examples
Freq (%)* 4 Discussion-based Inquiry: Tasks that fall into this category are organised around teacher-led or group discussions. The discussions can be online or face-to-face, and can be more or less structured (e.g. the more structured tasks involve a debating script). The tasks may include students conducting independent research (e.g. a literature search), but the discussion is the organizing feature of the task. '… students take part in an online debate, selecting one side of an argument (from among a number of issues) and being required to post and respond. Students are in smaller groups of 10 to 12 for these activities. A learning task later in the semester is to apply the foundational concepts to research related to their professional interests.' (E19, Social Sciences, PG, 40 students).
'Each team of students makes a presentation lasting 15 minutes either for or against a particular proposition and then has another five minutes to counter the opposing case. The propositions that I put to them are designed to get the students to research widely into the topic, discuss it at length within their group and develop arguments to counter those of the opposing team' (E23, UG, Economics).
(5.6%)
5 Applied Research: These tasks are similar to Simplified Research in that students are required to collect some data to address questions or problems (which are typically specified or suggested by the lecturer). The difference is that Applied Research has a much more practical flavour: the outcomes of the activity are intended to address practical issues and problems. 'Students are required to research their organisational environment and identify key processes, tools and strategies for the introduction and implementation of social and environmental sustainability in their companies (most of them work full-time, many in senior management positions). The report must contain a wellresearched, well argued case for the introduction of sustainability in the organisation and recommendations based on their research.' (E06, PG, Management, 18 students).
' … [Students] had to research the issues surrounding transport, energy, food and waste in residential dwellings in NSW and then work out how they could deliver a 'car free household', a 'zero waste household' or a 'food producing household'. They worked in teams following a process of research, synthesis and communication. When they had come up with a range of design solutions, they had to pitch these ideas as if to a funding body, seeking start-up funding for further development'(E80, UG, Engineering, 580 students).
(9.3%) (Continued)
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IBL form Examples
Freq (%)* 6 Simulated Applied Research: These tasks are similar to Applied Research, in that the outcomes of the activity should address practical problems and issues. The difference is that tasks in this category present students with made-up scenarios or data, and do not require students to plan and conduct their own data collection. These tasks are often, but not always, described as 'case-based', or 'problem-based'. 'Students are given several case scenarios related to professional practice, ethical behaviour and clinical reasoning during practicums. Students discuss these case scenarios in small groups and use a problem solving framework to plan appropriate action or intervention related to the given scenario. Students feedback and discuss their findings and plans for intervention with the large group.' (E43, UG, Occupational Therapy, 75 students). 'Students are given a copy of the case study, about the construction of a conference centre. The centre has several serious problemsacoustics, room sizes and AV equipment. Students are asked to identify the causes of the problems, working through the management of the project to see where the decisions were made that led to the unsatisfactory outcome. They are also asked how the remedial work should be managed, bearing in mind the commitments already made for the use of the centre' (E59, PG, Management, 50 students).
(8.8%)
7 Enactment of Practice: In these tasks, students carry out inquiry in order to enact roles that are regarded as important in the relevant profession. The tasks typically require students to either provide service to real or imagined clients (e.g. education students teaching a class, medical students giving clinical consultations, etc.), or produce/create tangible artefacts (e.g. draft novels for creative writing students, lesson plans for education students, tax reports for accounting students, etc.). 'Students come to a rural town for a period of three weeks. They work together initially with a local mentor to find stories with a broad health theme that are suitable for publication in the local media. They interview people, attend functions, get feedback from the journalists and radio announcers about what is of interest to the Editor and then research and write stories to a deadline. They also take the photographs and pre-record the interviews for broadcasting' (W20, UG and PG, Journalism, 9 students).
'This activity involved creating a webquest which is an Internet supported problem-based activity that usually involves group work. Creating a webquest involves developing knowledge of web design and management; evaluating and selecting useful websites to support curriculum areas; developing activities that support group work and problem based learning along with developing activities that foster creativity' (N23, UG, Education, 110 students). 'students work in triads (one acting as client; one acting as counsellor; one acting as observer) with the addition of a professional counsellor overseeing the sessions. After each session, all parties provide feedback on the process. These sessions are digitally recorded and students use these sessions in a later reflective practice activity where they identify their strengths and weaknesses as well as areas for professional growth.' (N49, PG, Counselling, 70-100 students). 'After the two hour lecture we held a workshop for an hour where the class of 35 was divided into groups of three and each group was given six scenarios to work through. The scenarios were worked through one at a time with one student being the patient presenting a prescription, another being the pharmacist dispensing the prescription and the third student observing… Then the next student would have the opportunity of being the 'pharmacist' and so on until they had each been the pharmacist twice, the patient twice and observed twice.' (W11, PG, Pharmacy, 35 students).
(2.3%)
9 Other: Two inquiry tasks -both in physics -required students to solve short quantitative problems. These were described so briefly that we found it difficult to classify them further.
'Solve all the exercises in chapters 1 to 11 in John Townsend's "Introduction to Modern Quantum Mechanics" at about one chapter per three lectures per week.' (W23, UG, Physics, 30 students). 'I was giving to student a set of problems for self-assessment after every three to four lectures. I think it helped students to get feeling that they are "growing up" and understand the course.' (E21, UG, Physics, 15 students).
(0.9%)
Notes: *Valid n = 215. **The first element of the task descriptors (e.g. N12) refers to the case number. UG = undergraduate, PG = postgraduate.
Research tasks in our data do not typically mention specific disciplinary concepts; rather, they focus on general research skills and processes, such as developing research questions, the collection and analysis of data, and reporting of findings. For example, one task in a social science course was simply described as 'Design, implement and evaluate a research project based on their own work/life interests' (E47), while a task in a microbiology course was described as 'a project' that included 'a literature review, lab work in an academic's or senior researcher's lab, and a final written project report and short seminar' (W84). (Note: 'W84' means this quote is from respondent 84 at University W. Readers wishing to obtain a copy of the de-identified data should contact the corresponding author.) In contrast, descriptions of tasks classified as Simplified Research more often mention domain concepts/theories and/or research methods/techniques that students need to use. A task in a physiology course, for instance, required students to record 'resting membrane potentials of single toad muscle cells' to see if the data fits the prediction of a specific theory (N04). In another task, students of cultural studies had to use theories discussed in class to analyse and observe the impact of globalisation in a specific location (W27).
Applied Research (and Simulated Applied Research) tasks are similar to Simplified Research tasks in that both focus on the use and acquisition of disciplinary concepts. Descriptions of these tasks typically mention specific concepts or theories that are relevant to the question/problem. However, descriptions of Applied Research tasks are more contextualised in, or related to, practical problems or issues. For instance, business students may collect information on a company that faces problems related to workplace discrimination and then propose a way to resolve the issue. Or, medical students may be tasked with discussing a summary of a patient's clinical information, researching the topic, and proposing possible interventions.
Enactment of Practice tasks, like Applied Research tasks, are also concerned with practical application of knowledge. However, the focus is more on practice, i.e. performing some professional roles or aspects of the students' future profession. Although these 
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A. Aditomo et al. tasks necessarily involve the use of concepts/theories, their descriptions rarely mention them. Prototypical examples include clinical practicums for clinical psychology or medical students, teaching practicums for education students, composing novels or poems for literature students, programming software for computer science students, and so on. The forms of IBL also differed in some other ways (see Table 4 ). Scholarly Research was employed in smaller classes (median = 20 students), compared to other forms of IBL (median = 50 students). Scholarly Research tasks were also more likely to require students to disseminate findings to audiences beyond the class community. Although all forms of IBL were likely to be performed across multiple class sessions, this was especially true for Scholarly Research tasks. Tasks that are use-oriented (Applied Research and Enactment of Practice) were more likely to involve group work, compared to tasks that are not use-oriented (Scholarly Research and Simplified Research). Median class size 20 students 50 students 50 students 50 students Note: Numbers represent raw frequencies (not percentages).
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Educational objectives associated with IBL What do university teachers expect students to learn through inquiry? Eleven different learning goals were identified in the data (see Table 5 ). The first and most frequently mentioned learning goal was to acquire and/or apply domain-or topic-specific knowledge. Most respondents described this goal in terms of deep understanding, as opposed to memorization or retention of information. Some respondents described deep understanding as being reflected in the ability to use theories as tools to address problems. For example, a task in business/management was intended to develop students' ability to 'apply the appropriate theory or theories to explain why organizations made the changes to their structure' (E45). Other respondents described this goal in terms of synthesizing or integrating theories and concepts presented in other courses or in previous lectures. Two other frequently-mentioned goals are developing research skills and professional skills. Research skills refer to the ability to formulate questions, search and review the scientific literature, and collect and analyse data. Professional skills refer to skills which are seen to be important for the practice of the student's future profession (and vary somewhat from profession to profession). For example, a task in management intended students to 'understand how to write a Managing Diversity Policy' (E25). A task in a design course intended students to 'develop/design a game concept that has a coherent rationale and contextual setting, and how to articulate this through documenting design decision and outcomes' (E18).
An interesting type of learning goal is described here as developing students' tacit knowledge/insights. This refers to knowledge of disciplinary or professional practices that may often be implicit and not considered to be part of the explicitly-taught domain knowledge (for a wider discussion, see Sternberg and Horvath 1999) . For example, a task in a pharmacy course in which students had to role-play in several counseling scenarios was intended to develop students' 'expectation of imperfect counseling on the first go' -i.e. that they should not expect their first attempt at counseling to be perfect (W11). An inquiry task in business was to help students 'to be aware of the need to be vigilant, especially with a successful organization' (W13), while a task in visual arts was intended to help students realise 'that visual information is very difficult to isolate from processes of judgment…' (W15). Another interesting learning goal targets students' epistemological understanding. This goal refers to knowledge about the structure, sources, and justification of knowledge in a discipline or profession. Epistemological understanding is not about the ability to collect and analyze data -which would be classified here under 'research skills' -but the knowledge that underlies those abilities. For example, one goal of a task in history was to 'understand the nature of historical evidence' (N12). A task in an education course was meant to develop students' understanding of the 'ontological and epistemological assumptions and the way these relate back to research questions and to what can be found/claimed' (N40; emphasis added). Another task in a hydrology course was designed to help students' see 'how knowledge is created in research' (N15).
Some respondents mention goals related to changing or developing aspects of students' personal beliefs. As an example, one goal of a task in a health science course was to 'encourage them [students] to identify and interrogate any preconceived ideas/stereotypes they might have around Aboriginal people and those who live in remote areas ' (W6). Another task from a health science course was intended to develop students' 'better understanding of the outside and personal influences on their perceptions of mental health patients.' (N26).
Identity-related goals were mentioned only by two respondents. From a sociocultural perspective (Lave and Wenger 1991) , seeing oneself as becoming a member of a community of practice is a central aspect of learning. It is quite surprising that so few identity-related goals were mentioned, because one would expect such goals to be closely related to forms of inquiry that emphasise professional practice (of which we found plenty in this study). Moreover, identity-related goals should be relatively easy to articulate (e.g. by simply saying 'get students to see themselves as a future "X"', where X stands for a profession, including as a researcher/academic).
As listed in Table 5 , other learning goals relate to motivation and confidence, collaboration and communication skills, and also critical thinking and self-regulated learning skills (e.g. learning how to learn, monitoring one's own understanding, time management).
IBL across disciplines, university types, and level of study There was no association between forms of inquiry and type of university (χ 2 [6] = 4.124; p = .65). Relating level of study to forms of inquiry (Table 4) seems to suggest that that Simplified Research is less common in the postgraduate courses; however, this association was not statistically significant (χ 2
[3] = 4.1; p = .253). Forms of inquiry were associated with disciplinary clusters (χ 2 [9] = 34.81; p < .001). Scholarly Research tasks were more likely to be found in the pure as opposed to applied disciplines; and especially in the pure-soft disciplines (the social sciences and humanities). In contrast, both Applied Research and Enactment of Practice tasks were more likely to be observed in the applied disciplines, especially in the appliedhard cluster (engineering, computer science, and health sciences). Simplified Research, Literature-based Inquiry, and Discussion-based Inquiry tasks were distributed more evenly across the four disciplinary clusters (see Table 6 ).
Associations between some learning goals and disciplinary clusters were also found. Acquiring/applying domain knowledge was more common in the pure-hard (natural sciences and mathematics) and applied-soft (education, business, law, design) disciplines (χ 2
[3] = 15.14; p = .002). Developing research skills was mentioned more frequently in the pure disciplines, but especially in the pure-hard cluster (χ 
Discussion and conclusion
The study was conducted to uncover and map variations in inquiry tasks that university teachers employ. We identified eight principal forms or variants of inquiry tasks, ranging from tasks that closely resemble research that academics perform, to simplified and applied versions of research, and to tasks that ask students to enact aspects of professional roles. These eight forms of inquiry could be organised further into a 2 × 2 space by considering whether a task focuses on 'content' (i.e. disciplinary bodies of conceptual knowledge) or 'practice' (either the practice of research or a profession), and whether the outcome of the inquiry is expected to address practical problems. We also found that university teachers associate inquiry with a wide range of educational objectives, which include the cognitive, metacognitive, affective, social, and epistemic aspects of learning. Some understandable disciplinary differences were found, such as that forms of inquiry which are use-oriented could be found more frequently in the applied disciplines. We now discuss three subsidiary issues on which our findings shed some light.
1.
What is the common thread between the various forms of inquiry tasks? What does this say about how university teachers conceptualise inquiry-based learning? University teachers used various terminologies to describe IBL tasks. As described above, we can also find qualitatively different tasks that are regarded as being inquiry-based. Despite this diversity in both language and types of tasks, by and large the tasks proposed as being inquiry-based conform to the core elements of IBL described in the literature (e.g. Levy et al. 2010; Oliver 2008; Prince and Felder 2006) . Firstly, most if not all the tasks involve 'active learning' in the sense that students are required to engage in some kind of activity that goes beyond listening to lectures or receiving direct instruction. And secondly, most of the tasks involved activities that are problem/question-driven, as opposed to topic-driven. Even the narrower forms of inquiry identified in this study, such as Literature-based and Discussionbased Inquiry, can be designed in ways that are problem-driven. For instance, students in a biotechnology course had to review the literature to examine whether there is a market for a certain enzyme, while students in an economics course had to write an essay about how a game theory could shed light on a practical issue.
Concerns about the practical/logistical difficulty of incorporating IBL in undergraduate education
The findings above show that IBL is practised in both undergraduate and postgraduates courses in a wide range of disciplines. Forms of inquiry were evenly distributed across the three types of universities (Sandstone, Gumtree, and Unitech). Furthermore, IBL is not restricted to small classes: in our sample, only 8.5% of the courses are small (10 students or fewer), while the overall median class size is 50 students. This indicates that IBL is incorporated in the mainstream curriculum, with inquiry tasks embedded in courses that do not only cater for a select segment of students. Our findings may seem to be inconsistent with Jewell and Brew's (2010) study, which found that extracurricular undergraduate research/inquiry experiences are mostly found in science and engineering, and mainly target an elite segment of the student population. The differing findings stem from the fact that Jewell and Brew were describing a specific form of inquiry task (similar to what we call Scholarly Research), while our study adopted a broader definition of IBL. Thus, if we consider a wider variety of tasks, there seem to be more opportunities for incorporating inquiry into undergraduate and postgraduate coursework curricula.
3. Concerns that inquiry tasks often do not resemble authentic research and do not provide opportunities for students to experience 'knowledge building' Several researchers have voiced concerns about the (lack of) authenticity in some tasks that go under the banner of inquiry-based learning. Brew (2010, 142) , for example, noted that 'many efforts to integrate research and teaching stop short of engaging students … in the research culture of schools and departments' (emphasis added). Levy and Petrulis (2011, 10) also found that most of the first-year undergraduate social science students they interviewed did not describe their inquiry experiences as oriented towards creating new knowledge.
Our findings indicate that these concerns have a legitimate basis. Among the forms of inquiry we observed, perhaps only Scholarly Research can be regarded as close to the kinds of research that academics engage in, while Simplified Research and Applied Research might be seen as only being 'research-like'. Furthermore, only five tasks mentioned anything about inquiry as something intended to build new knowledge. Indeed, many of the tasks in our sample focused on existing knowledge, or solving problems that were framed by tutors or 'clients'. Hence, in terms of the IBL framework proposed by Levy and colleagues, many of these tasks fall into the 'identifying mode' of inquiry. Goodyear and Ellis (2007) noted a similar absence of knowledge-building activities in their analysis of interviews with university teachers.
Nonetheless, we would like to point out some encouraging aspects of our findings. We do so by disentangling 'learning' (personal construction of one's own knowledge) from Studies in Higher Educationengagement in 'knowledge building' (Bereiter 2002 ). Bereiter's conception of knowledge building refers to the use of concepts and theories as tools to perform knowledge work (understood as working in the abstract world of public knowledge, to refine explanations of phenomena, improve ideas, etc.). If we take a looser view than Bereiter's, the outcome of a knowledge-building activity need not be knowledge that is new to humankind.
From this perspective, then, although tasks labelled here as Simplified Research or Applied Research do not address open-ended problems and are not intended to build knowledge that is new to the world, this does not mean they cannot involve knowledge-building activities. Indeed, many of these tasks require students to use conceptual tools (even if these are specified in advance by the teacher) to perform aspects of knowledge work: e.g. to look at a familiar phenomenon from a theoretically-grounded perspective, compare how different theories shed different lights on the same problem, and so on. This is illustrated in the examples of Simplified Research, Literaturebased Research, Discussion-based Research, and Applied Research provided in Table 3 . To be clear, we are not claiming that all, or even most, of the tasks in our present data involve authentic knowledge-building activities. What we would like to say is simply that tasks which seem to bear little resemblance to academic research can be designed in a way that enables students to experience aspects of knowledgebuilding or authentic knowledge-work.
In conclusion, our findings show that IBL is indeed practiced in a wide range of disciplines, at both undergraduate and postgraduate coursework programs, in smaller and larger classes, and in universities which are more and less research intensive. We have shown that underlying the diversity of language and tasks regarded as IBL there is a limited number of distinct task forms and a broad conception of inquiry that is shared by university teachers.
